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magnetiocs. In the next issue of this periodical, the last part-of this
work will be published: II. Interaction among spin waves and between
spin waves and lattice vibrations. Relaxation processes and kinetio
processes. The authors mention papers by Ya. I. Frenkel' and Ya. G. ;
Dorfman (Ref. 5), Ye. Lifshits (Ref. 8), L. Landau and Ye. Lifshits 4
ERef. 11;, a paper by the authors in collaboration with 8. Peletminskiy
Ref. 12), V. Gurevich (Ref. 30), A. Borovik-Romanov (Refs. 39,40),
1. Dayaloshinskiy (Ref. 41); Ye. Turov (Ref. 42), and N. N. Bogolyubov
and S. V. Tyablikov (Ref. 15). There are 6 figures and 55 references:
36 Soviet, 13 US, 3 British, 2 Dutch, 3 French, and } German.
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AUTHORS: Lkhiyezer, A. I., Bar! akhtg: Vf G., Kaganov, M. I.
TITLE: Spin Wavegvin Ferromagnetiosiand Antiferromaggetic‘? 11

PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol. 72, No. 1, pp. 3~32

TEXT: This is the second part of an article published in "“Uspekhi
fizicheskikh nauk™, 1960, Vol. T1, 533, and is devoted to the interao~
tion of spin waves with one another and with lattice vibrationd?and,
furthermore, to the relaxation- and kinetic proocesses. § 10 deals with
the fusion and splitting of spin waves and their scattering on gpin
waves. The authors restrict themselves to considering electretdVand,
therefore, take into account, aside from the interaction of spin waves
with one another, also their interaction with phonons (Ref. 1). The
Hamiltonians of the interaction of spin waves are set up, the use of
which is restricted to the temperature range below the Curie temperature.
The probabilities of fusion and splitting, as well as the scattering of
spin waves, are calculated. § 11 deals with the interaction of spin
waves with lattice vibrations. The interaction of spin waves with one
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another was found to be stronger than their interaction with the lat-

tice. This allows the conclusion that the equilibrium in the spin wave

system is more quickly brought about than the one between spin waves and
lattice. For this reason, the temperatures of spin waves and lattice may
differ. The temperature balance is discussed in § 12 together with the
relaxation of the magnetioc moment in electrets. The course of relaxation

of the magnetic moment in electrets can be explained on the basis of the
probabilities the authors established for the interaction processes. In b)</
§ 13, the authors deal with the dispersion of magnetic permeability of

a ferromagnetic dielectric. The complicated character of relaxation
establighed in the preceding. chapter influences the dependence of the
electret susceptibility on frequency (Refs. 1,7). The case of a longi-
tudinal magnetic alternating field polarized along the equilibrium mag-

netic moment is examined, i.e., the longitudinal component of magnetic
permeability is calculated. When frequencies are sufficiently high it //
is more expedient not to speak of a calculation of susceptibility, but ¥
rather of an absorption coefficient of the photon. This coefficient is /
determined as the difference of the probabilities of all of the absorp- 7
tion and emission processes of the photon. A formula for determining thi/f

Card 2/3

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8

REEESER SRR ‘}"‘"‘"' " ‘“’
- ' oA f‘"
| | 83985
8pin Waves in Ferromagnetics and Anti- 8/053/60/072/001 /001 /005
ferromagnetics. II B013/B060

dependence of the photon absorption coefficient on frequency is given
(13,20); it can be applied to all limiting cases. The last chapter of

the present article ( §14) deals with the thermal conductivity of elec-
trets. It can be caloculated from the spin wave interaction Hamiltonian

and the spin wave phonon Hamiltonian, as well as the phonon - phonon
interaction Hemiltonian. There are 10 Soviet references. \/
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AUTHORS : Bar'yakhtar, V.G. and Popov, V.O.

TITLE: On the thermodynamics of antiferromagnetics in a

magnetic field

PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 6, no. 3, 1961,
: 340-351 .

TEXT: The heat capacity and magnetization of antiferromagnetics

are calculated for a wide range of values of magnetic field and

low temperatures; the effect of dipole-dipole interaction on t@e
thermodynamic characteristics of antiferromagnetics is ascertained. \
Those antiferromagnetics are considered whose magnetic moment, 1in

the absence of an external magnetic field, is oriented: a) along a
selected axis and b) lies in the ground plane. In case a) (magnetic
moment of sublattices oriented along a selected axis) the thermody-
namic potential is given by:

4 K} (e)) de;d0. )

2 T I W LAYk’ - ¢ 1
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where T is the temperature in ergs, Ej the energy of the spin wave
and dS% the elementary solid angle in the direction of the wave
vector k. The magnetization and the heat capacity are

.- 2, .~
™m SH Cs Ta'l‘z (2) l)(

The simplified expressions for the energy spectrum are
€y apV Q¥ DL - Dg £y apV Qa* D2 (4)
(the terms Dj are due to the dipole interaction). The notations in

this article were adopted from (Ref. 4: V.O. Popov, Ukr. fiz. zhurn.,
6, 1, 1961). By using formulae from Ref. 4, the expressions for the

potential become , y 2 4 _uHspa
R =z L_Hsﬂlj‘[ (#Ho) el Ho) &6 |
2= (%2 a° ('m) ( T 2\ T 1z &T‘Q )]

Card 2/5

,
i
Vo
TR s R R P by

RSBk S R

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8

‘ |  5/185/61/006/003/003/010
On the thermodynemics... ‘ D20€, D302 =

.= I (LV[x® 41 (&in)’ 1 (&H.n) Ho] (e
& ad (1‘.81> [?5 *s \r/ TTem T Hyoz
From (5) and (6) it follows that with external fields Ho K Hgpa,

the dipole-dipole interaction practically does not affect 52 . In
fields suHgo ~ T, the relationship between field and magnetization

*i{g non-linear. With temperatures much higher or much lower than
MY Hg - H%pl' the relationship between field and magnetization
will be linear. For AR the following expressions are given:

AR == T (T) — D (0) = X
b [1‘3..1‘5....L(l)’_»’ﬂo(lf:—ﬂf,‘)e-’il’_”ii’ﬂ] (12)
@[30 Hu pHu\Tn (=) TH '
) MLETL P-VHO2 — Hiw;
Amig;_*i..*t?_e(l)'[l_ 3 wVHi—Hy J (13)
12a* Ty \Tu © T ’
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From these it is evident that for 4 /—2-—-——2—“0 - HD/S thhe dep'endence

of magnetization on the field H, is non-linear. As a result of the

asymmetry of the surface energy, the thermal oscillations of the
magnetic moments Mj and Mp, corresponding to the second band of the
energy spectrum of the antiferromagnetic, lead to the paramagnetic
effect, and the thermal oscillations of the moments corresponding
to the first band, to the diamagnetic effect. B using formulae
from Ref, 4, the author obtains expressions forS% AT, and Cg :x\
which show that the effect of the field on Cg decreases with tem-
perature, diamagnetism appears, the terms with m become more effect-
ive. The dipole-dipole interaction does not affect 2 , Al and Cg.
The authors conclude that the dipole-dipole interaction does not
appreciably affect the magnetization and heat capacity except in
the case that the external field Hy has values near to its critical
values Hg and Hgg . This is due to the fact that the principal
terms of the dipole-dipole interaction cancel each other. By taking
into account the terms which contain =) -l%l'? it was found that in

§

Ccard 4/5

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8

23291 B T
e ' ' S/185/61/006/003/003/010
On the thermodynamics... D208/D302

several cases the magnetization changes with temperature (for T<&am
Hg§pB) according to the power law, and to the -% law, which is

e
usually assumed., At temperatures T)H aHgp it is also necessary
to take these terms into consideration. The author expresses his
thanks to 0.1. Akhiyezer. There are 4 Soviet-bloc references.

ASSOCIATION: Fizyko-tekhnichnyy instytut AN WSSR (Physico-
technical Institute of the AS UkisSR) Khar*kov

SUBMITTED: August 15, 1960
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A4 7900 (147, 1SE8) 1160, 1144
AUTHORS s Akhiyeser, I. A., W, Peletminskiy, 8. V.
TITLE: Theory of' high-frequenoy magnetic suaceptibility of a

ferrodieleotric at low temperatures

PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, v. 40,

TEXT: The ferromagnetioc resonanos line widths are commonly oalculated by
phenomenologioal methods using the relaxation term in acocordance with
landau-Lifshits or Blooh. The authors of the present paper wanted to
calculate the ferromagnetic resonanoce line shape by using quantum theory
and basing on the mioroscopic theory of spin wave interactions. The
magnetic susoceptibility tensor is not determined as usually with the help
of an equation of motion but with an application of field theory using
Green's two-time funotion of spin waves, The oalculation of Green's spin
wave funotion is based on a Hamiltonian which takes into account both
exchange interactions and relativistio interactions between spin waves;
the interaction of these spin waves with lattice vibrations is neglected.
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The method employed is well suited to compute transverse components of the
magnetio susceptibility tensor, used to determine the resonance line shaps.
If the magnetio susoeptibility as a funotion of frequenoy and wave vector
is known, it is possible to find the behavior of the relaxation of a
magnetio moment. The relationship between susoopgibility and Green
funotion is investigated first. One obtains Xil(k,w) - Kil(fc',w), where

the retarded two-time Green function is defined by
x‘}l(i-‘-?nt-t-).1e(t-t')<[ﬁi(?.t), nl(if',t-)_]>, o(sy - (0 £€0 )<
' (f)-quof, 11 t>0

; & 1 *® >a R D\
with a Fourier expansion (,8) «———( exp(-iwt+ik?)K,, (k,»)dkdw, ¢

denotes the density matrix without the external field. It is shown how
1‘;ho relaxation of the magnetio moment can be investigated if xil is known.

Let there be a magnetio-moment distribution R (¥) at t=0, assumed to be
in equilibrium in the presence of a magnetic field h°(¥). This field is
conneoted with the initial magnetioc moment distribution by the following
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. Theory of high-frequercy magnetic. .,
: relations m:(ft’) - zn(i:’,w)h%i:’)}w o+ The variable magnetic field is

desoribed by R(F, t) = 8 t)oaho(r). €2+0; and the relaxation of the SR
magnetic moment is expressed by the relation: N

fdkeizrk (k) ?dw [Zn(ﬁ.w) - n(k w)] The

"relaxation :La thus determined by the anti-hermitean part of the tenaor Xdl’
this part alao determinea the energy absorption of the variable magnetio L
% ‘f,field. In the fola.owing the oconneotion between K (r,t) and the
‘i Matsubara-Green funotionl‘f (r t) is dei‘ined by JC (r-r',1 T!)

;. =47 {M (r,t)Ml(r' 1')}) é (r,'r) - of *u (?)e T, vhere T. ia the

.. - chronological operator with respect to the variable T, which is examined
_i by employing the diagram technique. Using a method of A. A. Abrikoaov,
{ .L. P. Goxr'kov, X. Ye. Dzyaloahinakiy, and Ye. 5. Fradkin one obtains:

L Ay () xﬁl(x,w) = K1 (B,<10+0). The magnetio susosptibility of a
' Card 3/8 o )
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dieleotrio desoribed by the Hamiltonian & = 3f +3¢’ + 96 is then ocomputed,
9( )% 6E°§°k' where g denotes the spin wave energy, 955 and x are given

by . 9{' 2 (0(] 2 3)01 C;A(kl'*'kg—k,)"‘l( c. +
+01(| 2, 3)cifei e A (ki + ky + ks) + k. ¢}, (19) -
9{.~7- 2 (Y (1,23, 4)cFedod (k -+ ke — ks — ko) + _’
L3.0.4 _
+ ¥, (1, 2,3 4) ¢ cj'c.A(k1+k,+k,-—k.)+x c. + \7(
+ ¥, (1, 2,3, 4)c,*c;"c;"c;*'A(kl+k.+k,+k.)+x.c) L o

L. . en=VAL—<|Bu}!, rze

Ay = e, (ak)’ + p(Ho +PM) + 2auM,sintly, By = 2mpuM,sin® B,eox,
}odenotn the doudle Bohr magneton, a is the lattice oonstant, e is of
the order of the Curie temporaturo. M is the saturation magnetio moment,
ﬁ the anisotropic constant, Ho the oonotant outer magnetic field, eE and
Card 4/8
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?f are tho polar angles of k ¥ and § are given by

X i i , “f(’ 2 3. 4)-—p(4M.)“6‘a’(hk.+k.k.)
! : .,“( SR IE TN f oo ’>°">" L (20)

v @(1 3. 3) - — np. V2pM° {sin'20, (e""l u; + e ;) (“:"n + 0:”:) +
. o ‘a{.) o 5in 20, (€70, +'¢™0) ("1“0 + v,v,) + .
b B ) e ‘; ',,_ ‘ +sln20.(e'"u,+e""‘va) ((’1uz+vau1))v ) . (21) . -

. Ia’al~l0l. I‘Yx|~|‘1'l|~|‘*'l
. ak E— 22
’ l q4,2; 3' 4) e ...,x/. »p (ulu'u.u. + dulu.v;u. + vlv’vau )} } v, <l/ . ( )

. ; ’ ’ l‘no -8) . : A . ———— \/ .
* i One obtainaa : i B.V.(A'_f,e.‘f_),l-z,gﬁl_.__v'__u - _k_‘!/@"-e")/ S X -
| oo (ks @) = S MUy (K) llew — 0 — (O] + (et o T (O, |
: L e (ke 0) = p MUy (K) {lek = © — dr (K)o e+ o + 7 ()17, (31 e
E o (ks @) m == Ll Mo (U (R) s =0 =T — U (K) [k 0 i,y
I | | 2ox (K, ©) = 5 ip Mo (U® (K)lex — 0 — I7 ()7t — U (k) [ex + o + iy ()17 : P

0y (k) =] un 4 | on [ 4 o + Uy,
(k) = |ux|® o on* — ok — v,

“bard 5/8 .
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with 3*(1';’) - In¥(k, -ia-s-o-o) " The rela.xation of the transverse mgnetio

moment is then invostigated, and using the relation mentioned a.bove, the

resonance line width ';(l'c') is determined. Diagrams of the type)-@-é -rQ—?
n. asannd narturheatian theorv avvroximation by
are expressed Zo(n. P-10)+0)=(2n)‘154k |D(k’, k — k; k)"[(ﬂi + ”(nh—k"}-l)—
— Aty i) 8 (0 — Bye— 8xpd) 2 (20)7 § k' Ok, k' k+k")* [ agpnedt- 1)—
— (Rxe 4+ 1) Augur] 8 (0 + ey — exy u} (37)
For graphs of the typo a8 shown in Figs.4<3 rormula (40 holds. Fina.i.,
the resonance line sphape is investigated; here it is necessary to know
{ 7‘(0) - ImZ(O,-iao-bO); £, denotes the frequency of the homogeneous s

resonance which is a funotion of the shape of the body:

.,u(H M )1/2(3 +pll +4nM ) 1/2 « For two limiting oases . . -
' . '/l 4n _ i__ a<i
IR ATIE N S N 8
1(0)- . ?f(tgf)l'(ﬂ°+ﬂ) e M“"B“’ et

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8

8/056/61/040/001£034/037-

Theory ol‘ high-frequenoy nagnot:l.o.. B102/B212
. '.‘;‘ , hold" and r{o\ “ ""V.H bV - i oL ‘ ’
b ‘ . X k) = _, — )
§ TR A ‘ :-(kl)‘. " k'::’(k.’ 'lﬂk+0)- m(m‘!) (exp — l) a( Sdk'dk. (ki( "i': ;
- . * —k ) (et 1) erqirne B (e - Pv--e,.--.e.,“. e 5 (‘6) R

| For eg~m the ro11ov1ng 1. valid r(252§(m/b )*e + Finally the authors thank

:.': A, I: Akhiyezer for augsntiona. ‘Me. X Kaganov and V, M., Tsukernik are
mentioned. : There nre 5 figuru and 12 references: B8 Soviet-bloo and -
74 non-Soviet-bloo. , L "T

;;ASSOOIATIONa Piziko-tekhnioheakiy institut Akademii nauk Ukrainakoy SSR s

(Institute of Physios and Technology, Academy of Soiences
. Ukraihskaya SSR) .

o

SUBMITTED."‘ July 18, 1960
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AKHIYEZER, T.A.; BAR'YAKHMAR, V.G.; PELETMINSKIY, S.V.

Theory of high frequency magnetic susceptibility of ferrodielectrics
at low temperatures. Zhur. eksp. i teor. fiz. 49 no,1:365-374
Ja 61, _ (MIRA '14:6)

1., WMiziko-tekhnicheskiy institut AN Ukrainskoy SSR.
(Dielelectrics~tagnetic properties)
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| AUTHORS ¢ Maleyev, S. V. Bar y&khtar’ V. GQ‘L and Suris, R- A. .; s
TITLE: The acatterins of slow neutrons from complex nagnetio |

structures , . |

PERIODICAL: ' Fizika tverdogo tela, v. 4, no. 12, 1962, 3461-3470

for magnetic substances in which the orientation of the atomic apins:
changes periodically from one atom to the other (e.g. Dy, Er and others).
The period of these changes depends on the lattice constant and on
temperature. Starting from the representation of the neutron scattering

amplitude as given by O. Halpern and M. Jonson (Phys. Rev., 55, 898, 1939),
" the equations

TEXT The.elaatio acattering of slow polarized neutrons is investigkted' f

" o) (@) =P (g) (S 0d (q 2 k) (LM} - 2P, [L M .J)J‘ (15)
: : z(l.,r,)x.,-o-z(l,r.,)l,-r,(t,}+u’):.:2[1.,. K] .

‘ ' : P&i)(q) L l-'-o-”‘:!:”.l_lulcl '4 (16)
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are obtained for the soattering oross section and for the polarization of
. the scattered neutrons. Here is the momentunm tran%ferred to the orystal

by the neutron, K is the wave vector of the neutron, L, = Re ¥, and A
Ii = Im K:l’ 31 ie the spin of a magnetic atom, ' 7’(,
No.o='o.fj"(‘a.c°)°~_ ’
J
o= ao—l—Z(a‘e—‘lm-o.—a;e“'f")é | (1)
o : S,=l‘,S‘,;3—l‘,S‘,+l;,S‘;,. (6),

f , is the unit vector in the direction (Sl 2. From (16) it follows
that the scattered neutrons are polarized along the vector [1'1“1]

if the - igcident neutrona 48Te unpolarized. For determining the vectors
8, and ) the vectors 1‘1 and " must be known for two different

Card 2/3
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' reflections, whereby the angle betwoen the two vectors & = 813-1 nust

not be small. The determination of the vectors fi and ui for & fixed Lo

reflection is digcussed. Finally, the scattering from the following
structures are discugsed: (1) Simple umbrella struoture; (2) modulated ,
umbrella struoture; (3) umbrella struoture with'revolution; (4) slanted . f

fence; (5) linear spin wave. N
ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR,
Leningrad (Physicotechnical Institute imeni A. F. Ioffe
AS USSR, Leningrad) . : . :

SUBMITTED: July 6, 1962
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AUTHORS: Bar'yskhtar, V. G., and Keganov, M. I.
TITLE: Homogeneous and inhomogeneous resonance in plasma

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 5, 1962, 554-558

TEXT: The equations (a/axi)é k(‘d)E = 0, curl E = 0, which are valid ]L
V

inside, and curl Ea 0, div E = O which are valid outside a plasma-filled
volume, have to be solved in order to determine the natural frequencies
w1', Wo ) and w3 of longitudinal plasma oscillations in a bounded volume.

This problem is solvable only for a plasma contained in an ellipsoid.
Some of the solutions correspond to a uniform field within the ellipsoid,
and their natural frequencies are determined from |6 + 4mngqxy )| = 0,

where n,, is the tensor of the demagnetizing factors. If the field is

parallel to one of-the ellipsoid axes, the homogeneous resonance
frequencies are given by
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'.f'*t"w},.—ﬂ%'tﬁ—tV— o} (my -+ n,) 1) """’Q‘] - ().
: u)’._naQ’

This leads to the following special cases: For an ellipsoid of revolution
(n - n, # na) or a sphere, one finds

o =1 oy 200, 1/—"'+_.4n 9"=] o=yT=Zme.  (12) and

Cq:epa (n,=ny=n3=,)

— “ T 2 os )
_“’?.--z[“"* Lo l/"”" . (13),

(ﬂ3=—=

'

. - -

respectively, for a oylinder with the axis parallel to the magnetic field,
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uf o ® -;—(wz + 9.2 W chg + 2922) 3 = 0; for a cylinder with the axis

perpendicular to the magnetic field, (01 -l s Q2 /2, €, = 0, &S = §22/2;-

=]

for a plane-parallel plate perpendicular or parallel to the magnetic field,

2 2 2 2 2 2
\ Wy = u""z'o'%'Q (16),andw1-wH+Q,w2-0,03-0,
respectively. In addition to the homogeneous resonance frequencies .! -
resulting from (11), there also exist inhomogeneous resonance frequencies \/

which are difficult to calculate and correspond to solutions with a
, uniform field. The natural frequencies of a plasma bounded by two planes
. perpendicular to the magnetic field are given by

3 . whe 0

5 0300, : -(23).
2

:.':—1-‘/ ot~ Q)1 — 4 —

The parameters u and v are interrelated by dispersion equations having a
different form for solutions either symmetric or antisymmetric, depending
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on the substitution of -z for z: cotan v = (v/u)éB(c.J1 2) and ’
. .
tan v = -(v/u)63091 2), respectively. These equations provide a simple
1

graphic solution if v is real. The natural frequencies of an ellipsoid
are "very similar" to those of a plate. The present c¢alculation of
natural frequencies is suited to every case where the characteristic
frequencies of the dielectric constant &ik satisfy the condition clw DL

(L = dimensions of the system). A plasma cylinder with the axis
perpendicular to the magnetiic field has patural frequencies given by (23)

.with cotan v = -\-‘:- 63(w1 2) for the symmetrical solutions, and
’
tan v = - "X'-t'».a(f-.)1 2) for the antisymmetrical ones. In the case of a
’ .
magnetic field parallel to the oylinder axis one finds

w},+9’ 1 2
Wa="7 ='=7V(‘°§:+°’)'°-4 pr s K (28) with
@i =g (o) n) (o) KW
- 10 B A (29),

Card 4/5

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8"



"APPROVED FOR._RI.EI.'EASE: 06/06/2000 CIA-RDP86-00513R000203810009-8

_ 5/051/62/032/005/006/022
Homogeneous and inhomogeneous ... B125/B102
where Jn(x) and Kn(x) are Bessel and MacDonald functions, respecfively.
A. I. Akhiyezer is thanked for a discussion. The English-language refer-
ence is: L. Walker. Phys. Rev., 105, 309, 1957.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Khar'kov /,
(Physicotechnical Institute AS UkrSSR, Khar'kov) i

SUBMITTED: November 1, 1960 (initially)
July 21, 1961 (after revision)
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LY 67/4 B108/B104
RE. 2120
AUTHORS: Akhiyezer, A, I,. Aleksin, V., F., Bariyakhtar, V. G.  Pelet-
minskiy, S. V.
TIVLEs Influence of radiative effeats orn relaxa*ion of electrcons and

electric conductivity of a plasma in 2 sirong maguetic fieid

PERIODICAL: Zhurnal eksperimentallnoy i teoreticheskoy fiziki, v, 42,
no. 2, 1962, 552 - 564

TEXT: This paper is to show that emission and absorption of elecircmagnet-

ic waves by plasma electrons may have a considerabis effe.t on the establish-
ment of the thermal equilibrium of the electrons. Equilibrium of the abso~vb/*/l
lute magnitude of the transverse electron momentum c¢an be reached at non-

relativisvic temperatures (T<&m c2) and of the transverse as welil as of tha
longitudinal components of the @lectron momentum st relativistis venpera-

[
tures ('I‘P,Jm ¢“). The radiative relaxation time has the order cf magniiude
of the ratio of mean eleciron.energy to mean infensity of s2lectroxn emlssion
in a magetic field, If this relaxation time is less than the mean tim:

Card

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8

ot
L

8/056/62/042/002/037/055
Influence of radiative .., B108/B104

between two Coulomb sollisions then it will also determine relaxatioer with
reapect %o the corresponding variable. This means it will deiermine ihs

time of equilibrium diatribution of the electrons with respect io their ad
eolute transverse momentum in the nonrelativistic case., The radiative res-

5 e

gausa,; T = 0% a Sl
3 o3 , i
and an electron density of 107 em ”, and it decreasss with increasing H and
T and with decreasing electron density. The transverse component c¢f the !
electric conductivity of a plasma is determined by the Coulemb collisioms V'
a5 well as by radiative effects. The longitudinal component on %he other
hand is determined by the Coulomb collisions only. Owirg to this fact.
¢lectric conductivity of a plasma may be highly auisciropiz. Beside the
eiectran relaxation, also a relaxation of the photons occurs which manifeais
1tself in a quasi-equilibrium distribution »f the photons. This disiribu.
tion which is determined by the instantaneous electron distribazion reachss
equiliorium; i. e., Rayleign-Jeans distributicn somewhat after c¢lectron re-
iaxation. L. D, Landeu. M, A, Leontovich, and K. N, Steparov are vhanked

¢r discussions., Merntion is made of B, A. Trubnikov, A. Ye, Bazhanove {st.
Fizika plazmy 2 problema upravlyayemykh termoyadermykh reaktsiy (Plasma
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physics and problems of controlled thermonuclear reactions), 3, Izd. AN
88SR, p. 121), V. S. Kudryavtsev. (idem, p. 114) and L. E. Gurevich, S. T,
Pavlov (ZhT¢ , 30, 41, 1960). There are 7 Soviet references,

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physiootechnioal Institute of the Academy of Scienoces of the
Ukrainskaya SSR)

SUBMITTED: August 21, 1961
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Bffect of radiation processes on transport phenomena in
a plasma in a high magnetic field, Zhur, eksp. i teor. fis,
43 10.5:1743-1749 N ‘&, (MIRA 15:12)

1. Khar'kovskiy gosudarstvennyy universitet.
(Plasma (Ionized gases))
(Magnetic fields)
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TITLE: Kinetic equations £
diated by them in a strong

TOPIC TAGS: Xkinetic equations,
. in magnetic field, plasma electrons,
tron photon correlation,
tion theory, absoxption in plasma, radiation
collision integral, transport p?enomqu v

ABSTRACT: Kinetic equations,wilh alldwance for the absdrption and
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SOURCE: IVUZ. Radiofizika, V. §, no. 6, 1963, 1115-1128

transport equations, plasma, plasma

ﬁlasma electron photons, elec-
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l1ision integrals for an inhomogeneous plasma, which are essential
for investigation of transport phenomena, are derived and the cur-
rents in the inhomogeneous plasma determined. The electron and
photon coxrelations in second approximation of perturbation theory
are neglected, as are the effects connected with plasma polariza-
tion. "The authors express deep gratitude to A. I. Akhiyezer for a
discussion of the obtained results.” Orig. art. has: 37 formulas.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN UkrSSR (Physicotech-
nical Institute, AN UKrSSR)
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"Awpl ification of spin waves by beam of charged particles."”

report submitted for 10th Annual Conf, Magnetism & Magnetic Materials, Minneapolis,
16-19 Nov 6h.
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 TITLE: Theory of high frequency susceptibility of uniaxial ferromagnetics
| SOURCE: Fisika tverdogo tels, ve 6, no. 1, 196k, 219227

TOPIC TAGS: susceptibility, magnetlc susceptibility, high frequency svsceptibility, |
ferromagnetic, uniaxial ferromagnetic, ferromagnetic resonance, spin wave, magnstic :
" anisotropy, spin wave interaction, Breit line

" ABSTRACT: The authors have examined the form and widbth of the lines of homogeneous Cf
ferromagnetic resonance in uniaxial ferromagnetics in the field of low tempsratures.

To compute the magnetic susoeptibility they used the formalism of spin waves &as ?
developed by F. Dyson (Phys. Rev., 102, 1217, 1230, 1956)., In the case of homo- q
geneous precession, the width of the line of ferromagnstic resonance is associated
only with interaction between spin waves resulting from magnetic anisotropy. Whem
the temperature of a body is much greater than the frequency of ferromagnetic
resonance, but considerably less than the Curie point, and when the spin is
sufficiently large, the line of ferromagnetic resonance has a Breit form and the

Cord l/ 2
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“width of the 1line is proportional to 72 (which is in agreement with the results

of I, A. Akhiyezer, V. G, Var'yakhtar, and S, V, Peletminskiy. ZhETF, LO, 365,
1961), When the temperature of the body is much lower than the frequency of ferro-
magnetic resonance, the line is very asymmebtrical relative to the resonance '
frequency, and the width of the line is exponentially small, In this field of :
very low temperature, computations are made without the normal assumption that the .
atomic spin ise large (that is, much larger than one), "The authors thank A. I. ;
Akhiyezer and I. A. Akhiyezer for their discussions of the work.' Orig. art, has: |
ly figures and 33 formulase )
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e AUTHORS: Bar!yakhtar, V., Q.3 Sinepol'skiy, 0. I.

. TITLEs Socabtering of.aloi; neutrons in antiferromagnetics with weak ferromagnetism

- SOURCEs Fizika tverdogo tela, v. 6, no. 2, 196k, L2L-L29
?TOPIG TAGS: neutron scattering, slow neutron, antiferromagnatic material, ferro- )
magnetism, elastic acattering, inelastic scattering, nuclear scattering, neutron

. polarization

"ABSTRACT: This study resulted from recent interest in antiferromagnetics with
weak ferromagnetism and the fact that one branch of the spin waves has a very low
activation energy. These waves have a substantial effect on the thermodynamic
and kinstic properties of such antiferromagnetics, The authors have computed
the cross section and polarization of elastic and inelastic scattering in kn, Ni,
and Co carbonates,. In examining the inelastic scattering they have begun with '
the phenomsnological theory of spin waves. It is shown that, along with magnetic
scattering from planes for which the sum of tho indices is odd, scattering also
takes place in these antiferromagnetics from planes for which the sum of the

, Cord  1/2
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‘indices is even, the intensity of the scattering being proportional to the square

- of the average magnetic moment in the body. When unpolarized neutrons are
scattered, polarization develops in the ‘scattered beam through interference of
magnetic and nuclear scattering, The degree of polarization is proportional to

" the antiferromagnetic vector for reflection from planes with odd index totals, to

| the ferromagnetic moment for reflections from planes having even index sums, Orig,
rarts hast 1 figure and 19 formilas,
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TITLE: High frequency magnetic susceptibility of magnets with spiral femmagnatic
structure .

{
|
. ‘! SOURCE: Fisika tverdogo.tela, ve 6, no., 5, 1964, 1435-1438

TOPI(? TAGS: magnetic susceptibility, spiral ferromagnetic structure, ferromagnetio
resonance, atomic spin, exchange interaction, susceptibility tensor, Bohr magnaton,
Heisenberg principle " ‘ |
“ |ABSTRACT: The authors worked out the high-frequency susceptibility tensor for
. |materials with spiral ferromagnetic structure. As shown by B. R. Cooper, R. I.
! Elliot, S. I, Nettel, and He Suhl (Phyﬂ Rev.’ 127, 57’ 1962)’ such mteriala,
“ unlike the usual ferromagnets, possess two resonant frequéncies. One is compara-~
; |tively small and lies in the frequency range of ferromagnetic resonance; the other,
! iwhich is the result of exchange interactions of atomic spins, is essentially -
[. dependent on the pitch of the spiral and lies in the optical range. . For simplicity |
i &:?gg autl}ors negleoted ‘the ef.t‘ecta of attenuation and assumed that the ap:ln waves

: U1/ e .
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S TITLE: Concerning the cohereht‘amplitigation of spin waves by a
i: ., beam of charged perticles ' : .o .

! soURCE: Zh. eksper. i teor. £iz., V. 47, no. 2, 1964, 593-597

" | TOPIC TAGS: spin wave theory, coherent spin wave, charged particle
: distribution, resonance scattering, distribution function, ferro-
! magnetism

e o b A b a2 T SR

.. i ABSTRACT: Unlike an earlier investigation by A. Rkhiyezer et al.
* (ZhETF, v. 45, 337, 1963) ' the present authors studied the amplifica="
i tion of spin waves in a ferromagnet, pased on coherent interaction |
' between a beam of charged Farticles and the spin waves, for the case !
" when the particle velocitylin the beam has not only a loagitudinal .
. but also a transverse component (relative to the magnetic field). i .

%
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- 'I'he excitation conditions are derived from the Maxwell equations - E
-~ and the kinetic equation for the particle distribution function in ‘s
‘the beam. It is shown that the amplification :I.s particularly large ;
‘{£ the resonance condition 3 ;,';A, R TE U R

~ ‘ m(k) =k|v.+mn. e
_ t'is aatisfied, where w(k) -- frequency of spin waves with wave vec-,
S tor Ky vy == longitudinal particle velocity, wB ~- cyclotron fre- . -

«quency of the electron. The growth increment is prOportmnal to the.
‘ cube root of the particle density in the beam, provided the density. L
'is small. Orig. art. has: 12 formulas. "The authors thark A. I. | .. |
akhiyezer and K. N. Stepanov for a discussion of the work." oo
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TITWF: Concerming the influence of pressure on the temperature of the gupercaon-
ducting transition -
SOURCE: AN UkrSSR.  Fiziko-teknnicheskiy institut. Doklady, no. 24i/T-029, 1365.

X voprasu o vliyanii davleniyas na temperaturu sverkhprovodyashchege perekhoda, 1-6

T AGir ruperconductivity, phase transiticon, critical point, criticai magnetic
¢, jrescure effect, conduction electron, crystal lattice

A RAL T In oview of the luack of a treoretical evi-lanation or tre tfnct that in

Some g Tenge. re the tempevature 0 e supereonriet i Crarcition Ty
crearas nAcy Tresgure A L cttecs ot de reases, Che wothors ciae U aoready-
koo cession Tor Gy Lo determine an expression o0 the derivative or Ty witn

verge 0 gressuce in borme of the experimentali, Yeerve! pvatit! s, namely the

.ot

Oruneisen constants of the elecirona aidd of the lattice and the rooificient of
compress i ility of the metal,  The values obrtained for this derivative theorvetical-

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8"



"APPROVED FOR RELEASE: 06/06/2000

-

CIA-RDP86-00513R000203810009-8

L4

1 «7at =00

ACC NR:  ATUA4a L0 /

ly are compared with the experimental values for Al, In, Pb, Hgys Sn, Cd, Zn, Lag,

Nb, Ta, V, 72r, anc Mo and are found tco be in satisfactory agreement with experi-

ment. An exprension s alse given for the derivative < the critical magnetic

Treld with respect +to the pressure In terms ~r the firundcen constants andé the come

pressit :Jity. Thils makes 1t pessibhle 1 calcuiale tin fien and magnitude of thia
PN

derivative for 4iU<rent metals and compare them with the experimental values,

Triese toc are found te be in fair agreement. £ cer*wlin aroma.y in the case of
thallium in tYe recion of pressures up to t« .2 atm is probat-ly connected with sin-
gularities of the energy spectrum of the cunducticn eiectruns., The values for Ga,
Re, ®u, Th, and Ti could not be compared with experiment for lack o° the Gruneisen
constants., The authors thank B, G. lazarev for a discussion of the work. Orig,

art. has: 7T formulas.
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AUTHORS: Makhmudov, Z. Z.; Bar'yakhtar, V. G. 7 ¥}
ey T P -t '
TITLE: On the 1instatility of electric current i semiconductors, -
connected with excitatlon of spin waves cord

SOURCE: Fizika tverdogo tela, v. 7, no. 7, 1965, 2082-2087 :

TOPIC TAGS: ferrite, antiferromagnetic material, spin wave, semi-
conductor conductivity ‘
ABSTRACT: It 1s shown that spin waves become coherently amplified
by ar electrlic current if the electron drift velocity exceeds the
phase veloclty of the spin waves. Tc determine the interaction be- |
tween the spin waves and the electrors or holes in ferrites amd anti-.
ferromagnets, the authors first calculate the dlelectric tensor from
the kinetlc equation, assuming that the principal scattering mechan-
1sm 18 scattering of electrons vy impurt<ies. Tre growth increments
of the spin waves are then determined for the irnteraction of spin

. waves with a constant electric current in antiferromagnets, the

' Card 1/2
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relectric fleld being directed along the preferred axis of the anti-
ferromagnet. When the drift velocity exceeds the phase veloclty of
the waves, the components of the conductivity tensor reverse slgn,
and this leads to growth of the spin waves. The growth increment 1s
directly proportional to the conductivity of the ferrite and can

reach values 10-2. 'The authors thank A. I. Akhiyezer for a discus-
sion of the work.! Orig. art. has: 23 formulas. ve. -

ASSOCIATION: Piziko-tekhnicheskly institut AN UkrSSR, Khartkaov

(Phxnicnnﬁchnlgal_lnailiuhmANwHkrSSﬁ), Pizicheskly 1nstitut AN AzSSR,
Baku (Physics Institut AN AzSSR) *

v
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xiy institut nizkikh temperatur AN UkrSSR)

TITLE: Contribution to the theory of cohsrent amplification of magnetostatic
oscillations by an ekectron beapm ,
. OeCiLLB s ;

*‘r‘ S .
SOURCE: IVUZ. Radiofizika, v. 87 no. 5, 1965, 42-G47
TOPIC TAGS: ferrite, magnetic rescnance, electron beam, coherent scattering

ABSTRACT: This is a continuation of earlier work by one of the authors (Bar'yakh-
tar, with A. I. Akhiyezer and S. V. Peletminskiy, Phys. Letters v. b, 129, 1963
snd ZhETF v. 45, 337, 1963; with Z. Z. Makhmudov, ZhETF v. 47, 593, 1964), who
showed that the spin waves can be coherently amplified in infinite ferro- and anti-
ferromagnets by a beam of charged particles. The present article deals with the
interaction betwveen an electron beam and magnetization oscillations in & finite
magnet, where the shape of the body affects the spin-wave spectrum. Only the prin-
cipal natural oscillation modes (Walker Modes, Phys. Rev. V. 105, 390, 195% ,
vhich are extensively used in microwave electronics, are considered, and exchiange

Card 1/2 o UDC: 538.245
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interaction is neglected. The authors determine the increments of the fundamental
modes of the magnetostatic oscillations in a ferrite plate and show that the in-
crement reaches & maximum when one of the resonant conditions is satisfied: o =
Bvg - wy (U»)H'— frequency of the magnetostatic oscillations of the plate, v--bean
velocity, B--wave vector). The increment is proportionel to the square root of
the charge density in the beam. The fields decrease outside the plate exponential-
ly, since the beam particles participating in the coherent amplification of the
magnetostatic oscillations are those located at a distance of the order of 1.,/5
from the surface of the plate. For frequencies on the order of 10730 gec™?, the
increment has an approximate value 1073, QOrig., art. hes; 19 formulas. L
SUB CODE:n’SS, EM/ ~SUBM DATR: 19Dec6d/ ORIG REF: 002/ OTH REF: 002
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Bound magnetoslastisc waves in antiferromagnets placed in atrong ?agnetic
fields, Zhur, eksp, i teor, fiz, 49 no.31944-952 § '65. (MIRA 18:10)
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TITLE: Anomalies in the superconducting transition temperature
under pressure h PPN

SOURCE: Zhurnal eksperimental’'noy i teoreticheskoy fiziki, v. 48,
no. 6, 1965, 1717-1722

TOPIC TAGS: thallium, superconductivity, pressure effect

ABSTRACT: 4/ This investigation w stimulated by the fact that
_ghglligg}behaves under pressure in a manner different from other
metals, and was aimed at checking the hypothesis that the nonlinear
part of the pressure dependence cof the transition temperature 1is
connected with a change in the topology of the Fermi surface under
pressure. The hypothesis is verified by starting out from a very
simple model of superconductivity, the authors show that the change

Cord 1 /2
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change in the topology of the Fermi surface is associated with the
pressure-induced change in the Fermi energy, ancd compute the varia-

- tion of the superconducting transition temperature witn variation i
of this energy. The relative change of the transition temperature :
is found to be of the order of the square root of the ratio of the !
Debye temperature to the Fermi energy. The relation between the
transition temperature and the impurity concentration is algqQ inves-
tigated. !The authors thank A. I. Akhiyezer, B. G. LazarevV, T. A. _

Ignat'yeva, and N. S. Tereshina for a discussion of the results.”

Orig. art. has: 2 figures and 12 formulas.

ASSOCIATION: Fiziko-tekKi.iicheskiy institut Akademii nauk Ukrainskoy
SSSR (Phxsigotechniqgl Iqstitutgi Academymof Sciences.Uk:SSR)

v
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1, Fiziko-tekhnicheskiy institut AN UkracR, :
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ATTa35: Bar'vashtar, v. G.; OSavchenxo, M. A.; Tarasenko, V. V.
o 2 o ’ RS Py 1 2 ’

ORG: None

TITLE: Coupled magnetoelastic waves in antiferromagnets in strong |
magnetlc flelds £

SOURCE: Zhurnal eksperimental'noy 1 teoreticheskoy flzikl, v. 49,
no. 3, 1965, 944-952

TOPIC TAGS: antiferromagnetic material, uniaxial crystal, nagnetic
structure, magnetoacoustlc effect )

-

ABSTRACT: The authors conslder coupled magﬁétoelésfic wavee in a
uniaxial antiférromagnet, the ground state of whlch 1s determined (in

The absence of an external magnetic field) by two compensated sublat-
tices. The angle between the magnetic moment of the sublattices 1s
assumed to differ appreclably from 180°, The antiferromagnet 1s assumed
to have magnetic anlsotropy of the easy-axls type. The spectrum of the
coupled magnetoelastic wave 1s determined by the standard procedure of
diagonalizing the Hamiltonian. The results show that the strongest
coupli g 1s produced betr-~en nonactivated spin and longltudlnal sound
waves, with the latter being excited in the antiferromagnet only if the
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alternating magnetic fleld 1s polarized along the direction of the
resultant magnetization. The ~elatlve correctlions to the frequencles |
(phase velocitles) of the sound and magne*tic waves during magneto- ;
acoustic resonance are determlned, and the amplitude of the longltudinal
sound osclllations 1induced by an alternating magnetlc fleld 1s calcu-
jated. It 1s shown that excitation of longitudinal scund waves occurs
only 1if the alternating magnetic fleld 1s parallel to the constant
magnetization axis,. The correctlions to the velocitles of the sound
(elastic) and spin (magnetic) waves are found to amount to several per
cent even outside the region of magne toacoustlc resonance. Orlg. art.
has: 32 formulas
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TITLE: Inhomogeneous resonance in antiferromagnets‘<

SOURCE: Zhurnal eksperimentallnoy 1 teoretlicheskoy fiziki, v. 49,
no. 5, 1965, 1631-1636

TOPIC TAGS: antiferromagnetic material, magnetic moment, magnetic
anlsotropy, magnetic ressonance, external magnetic field

ABSTRACT: The article deals with the characteristic frequencles of
an antiferromagnetic plate for the case when the fleld and the de-
viations of the magnetic moments from their equllibtrium values are
Inhomogenecus, and the magnetic moments of the sublattlices 1lie in the
plane of the plate. The calculations are made in the magnetogtatic
approximatiocn for antiferromagnets with two types of anisotropy, an
axls and a plane of easy magnetization. It is shown that the charac-
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teristic frequencies lle within a strictly defitned invterval the width
of wrich is ot the order of 1/6 (& is tne constant of homogeneous
exchange interactlon between the sublattices). The dependence of the
1imiting frequencies of the inhomogeriecus resonance On the external
magnetic fleld 1s determined over a wide range of magnetlc flelds so
that the frequency interval wlihin which tre frequencles of inhomo-
geneous resonance lle ls evaluated ar a Dosiion of “he varlation of
the external marnetic fleld. Author: tlacd A, S, Berovik-Romanov
who ca:led their attention to this protiem. Orly. art. has: &
figures and 20 formulas.
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TITLE: Effect of impurities on the aupe rconducting :ransition
temperature

SOURCE: Zhurnal eksperimentaltnoy 1 teoreticheskoy fiz1ki, v. 49,
no. 6, 1965, 1858-1867

TOPIC TAGS: superconductivity, rhase transition, impurity scatter-
ing, critical polnt, electron interactlon

v ABSTRACT: The authors investigate the effect of diamagnetic impuri-
. ties on the superconducting transitlon temperature for thc case when
addition of 1mpurities makes 1t possible to modify the topology of
. the Ferml surface of the superconductor. This is done by determining
L the nonlinear change in the temperature‘,‘l‘k (~Vn 1n n, where n is the
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impurity density) of the superconducting transition with change in
the Permi-surface topology. It is assumed that the anisotropy of the
electron-electron interaction 1s small and only the noniinear change
in Tk under the influence of the impurities, due to modification of

the Fermi-surface topology is conasidered. Tt 1s shown that thls
mechanism, unlike that considerei by D. Markowltz and L P. Kadanoff
(Phys. Rev. v. 131, 5t3, 19¢%) meev leal 1o ! th a nonlinear decrease
and a nonlinear increase of Tk wi*h inoreasin impurity concentratlon.
The expresslon derived for Tk consiats of the value of Tk for the pure
semiconductor, plus a term which allows for the comblned eflfect of
she alrmpeularities in the topology of the PFermi surface ana the scat-

tering of the olectrons bty the Impuritles. Author thanks A. 1.
Akhiyezor, I. A. Akhiyezer, 1. M. Lifshits, and G. M. Eliashbery for
A Alscussion oF The work. Orlg. art. has: 1 figure and U1 formulas.
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TITLE: On the effgcf_of pressure on 'he s.perconducting tqaapition
temperature o v e
SOURCE: Zhurnal exsperimentai'noy 1 teoretichesroy flzikl, . «9,
no. 5, 1965, 1924-1937

TOPIC TAGS: rressure effect, superconductivity, phase tran:itlon,

crystal tattice structure, metal property, indium, mercury, z.ncz,

cadmlium, zirconlum, molybdenur, lanthanum, thallium

ABSTRACT: . Starting from the well known exgression for the temperature

ol the superconducting translition, the autnors derive an expresslon

for the derivatlve of thls temperature with respect to the pressure in

terms of experimentally obuservable quantities such as the Gruneisen

constants of the el=ctron and of the lat:!:~, ani the compressiblility £
¥
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TITLE: Imteraction of plasma and spin 4aves in ferromagné%ic seml-

SOURCE: AN UkrSSR. Fiziko-tekhnicheskiy i . Doklady, °
no. 244/7-027, 1965, O vzalmodeystvil plazmennykh 1 spinovykh voln
v ferromagnitnykh poluprovodnikakh i1 metallakh, 3-18

TOPIC TAGS: semiconductor, spin wave, ferromagnetic semiconductor,
plasma wave, semiconductor plasma

" .ABSTRACT: A study is conducted of coupled spin, plasma, and electro-
magnetic waves in ferromagnetic semiconductors and metals at arbitrary |

wave propagation directions. The refractive indices and transmission
regions of these ferromagnetic semlconductors and metals are deter-
mined. Orig. art. has: 41 formulas. [Authors' abstract] [sP]
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ABSTRAéT- Boupd zlauna, and ecttomagnetic and spin wvaves in ferro-

I
|
TOPIC TAGSB: erin vave, ferronagnetism, magnetic permeadility, ‘
|
nagnetic eenicondu tors and netal ith magnetic arisotropy of the i

“Teasy axi{is” and eaay plane” type are considered., The region of vave
vectors x {s investigated in vhich space dispersion of the magnetic

: permeability tensor may be significant, but space dispersion of the -

: the Larmor electron radius and the phase velocity of the vaves 1is much

dielectric permittivity is veak (the vavelength is much greater then
i

greater than the thermal of Permi velocity of the electrons). The
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indices of refraction waves and the transparency regions are deter- .
mined, It is shovn that bound vaves in the plasms in the absence of ;
space dispersion of the ¢ tensor possess normal dispersion). The
spectra of bound cyclotron and spin vaves moving perpendicular to the
megnetic field sre also determined in the case vhen the vavelength 1is :

of the order of the Larmor e¢lectron radius, cs)
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TITLE: The scattering of spin waves on paramagnetic impurities in antiferromagnetics

TR

4
&.

SOURCE: Fizika tverdogo tela, v. 8, no. 5, 1066, 1449-14564

| magnetic field, impurity scattering m.efqufcb emiaotrny

| ijs greater than the vypsetting" field. Assuming k = 0 and integrating by k2,

‘| TOPIC TAGS: spin wave, electromagnetic wave scattering, antiferromaf'netic material, weak i

ABSTRACT: The scattering of spin waves in impurities in antiferromagnetics with a "light
axis" magnetic anisotropy in weak magnetic fields has been studied by R. London and P, Pincug
(Phys. Rev., 132, 673, 1963). The present authors study the scattering of spin waves in-im- .,‘;
|'purities in antiferromagnetics with.a-"light plane" magnetic anisotropy, as well as.in anti- e§
ferromagnetics with a "light axis" magnetic anisotropy in magnetic fields the intensity of which

antiferromagnetics with a "light plane" magnetic anisotropy, the authors obtain

~
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"| where ¢ is the relative lmmrlty concehtratioxi. The quantity defines B, id

antiferromagnetic resonance which is determined by the” staRarINE Ty e danrwns IO = )

impurities (-.—-In-.— is the frequency of the spin waves with a wave vector equal to zero).

For MnCOg, in which eg = 3.4-10-6 org, 6, = 4.5-10-16 erg, -‘-=2.$ 10* peo-1.- "‘“"""*ﬁ&

oase of antlferromagmuos with a "light axis" magnetic anlsotropy, the authors obtain

| -u-nKﬂ

Lep(s) v (17;) (.1 t‘!x “: i ”"*"‘w

X [T(‘*‘"T) (-n‘) (‘*2’"7)] *‘
where Hg (8~ B12)Mo. For MnFg, in which Hg = 104, Hy = 105, Her = 9-104e, M = 5000 v
8o = 1014 erg, which is located in the external field H = 2.100¢, ‘i==$ 108} sec=1, The
evaluations are performed assumin?ﬂmt -'-wlo In conclusion, the authors express their
gratitude to A. G. Gurevich for inberest in the work and useful discussions. Orig. art. has:" S
21 formulas. B e
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TITLE: Interaction between electromagnetic, plasma and spin waves in antiferromagndic
semiconductors and metals . P ———

<
/ .
SOURCE: ~ Zhurnal eksperimental'noy i teoreticheskoy fi\Liki, v. 51, no. 1, 1966, 250~
257 i
; OPIC TAGS 1 5' i tif ti’mq rﬁemf y tibili
: asma waye, spin wave, antiferromagnetic, magnetic susc
:;FL&CTI?O”)I?GMFI’IC?O(’JﬂpYﬁ > EIELIC) Temm P R
TRACT: Coupled elettromagnetic, plasma, and spin waves in gntiferromagnetic
emiconductors and metals are investigated. Since there are two spin waves in anti- .
erromagnetics (unlike ferromagnetics, which have one), the spin and electromagnetic .
(plasma) wave interaction pattern in the former is more corple ~ than in the latter.j
: However, in antiferromagnetics the magnetic susceptibility is proportional to & smail
parameter X, (static susceptibility), and the spin and electromagnetic oscillation
coupling is therefore wesk. In the region in which the frequencies of the noninter- Y
acting spin and electromagnetic (plasma) braches intersect, the frequency corrections?
due to wave coupling is of the order of Xo and far aswsy from the intersection
region they are of the order of xo. Orig. art. has: 32 formulas.
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TITLE: Interaction of electromagnetic and spin waves in helicoidal magnetic struc-
tures

SOURCE: Fizika tverdogo tela, v. 8, no. T, 1966, 2168-21T2

TOPIC TAGS: spin wave, electromagnetic wave, magnetic structure, antiferromagnetism,
refractive index

2 <
- ABSTRACT: The authors consider coupled spin _and electmmeéc waves and their pro-

pagation in antiferrcmagnets with helicoidal maghetic structure and derive analytic
expressions for the frequencies of the interacting waves. The different modes of

oscillations that can exist in the antiferromagnet are illustrated as functions of t'ne.

frequency dependence of the refractive index. It is shown that near the points of In:
terseccion of the spin and electromagnetic branches, the coupling parameter has an

order of magnitwdeyT, vhile far from this point it is proportional to g(r = gu?8/ |

Ia3 ~ 10~3,'where g is the Lande factor, u is the Bohr magneton, 8 the spin of the
atom, I the exchange integral, and a the lattice constant). Orig. art. has: 2

figures and 15 formulas b

SUB CODE: 22/ SUBM DATE: 29Dec65/ ORIG REF: 005/ OTH REF: 002

Card 1/1

NG
Ny

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8"

P L T Ve 3



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203810009-8

GAYDA, R.P.[Halda, R.P.]; VISHNEVSKIY, V.N.[Vyalmevs'kyi, V.1,
dots., otv. red.; .BAR!YAKHTOR, v,G.{Bar'iakhtor, V.H.],
dots., retsenzent; KVITKO, I.S., red.

[Atomic physics] Atomnaia fizyka. L'viv, Vyd-vo L'vivs'koho
univ,, 1965, 352 p. \ (MIRA 18:9)
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BARYBIN, K. Si ‘ |
Sbornik geometricheskikh zadach na dokazatel'stve. Posobie dlia uchiteleli

[éollection of geometry problems for proving; teachers! mamal/, Moskva,
Uchpedgiz, 1952. 152 p.

SO: Monthly Lipt of Ruspian Agcespions, Vol. 7, No. 3, June 1954.
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'MAEHOVA, H.N., tekhnicheskly -

| MANYBIN, X.S.; PAZEL'SKIY, 8.V, redaktor;
"‘-—"__-'Mo
[Collection of geometry problems for demonstration; manual for
teachers] Sbornik geometricheskikh sadach na dokaszatel'stvo; po-
sobie d1ia uchitelei. 2-e ixd. Moskva, Gos. uchebno-pedagog. isd-

vo Ministerstva prosveshoheniia BSF5R, 1954. 151 p. (MLBA 8:1)
(Geometry-~Problems, exercises, otc.)
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Rid a usefnl handbook of shortcomings. (*Collection of geometrical

d by G.L.Bidinov. Mat. ¥

problems to be proved.” +Barybin, Reviewe

shkole no,6:84-86 ¥-D '5% (MIBA 7:11)
(Barybin, K.S.) (Geometry--Problems, exercises, etc,)
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. Barybif\‘, K. S. - ™Methods of Syimetry and Homogeneity in Elementary Al-

hing Methods.
ebra." Academy of Pedagogical Sciences RSFSRH. Sei Ree; Inst of Teac
l%oscou, 1956 (Dissertation for the Degree of Candidate in Pedagogical Sciences).

So: Knigzhnaya Letopis', No. 10, 195, pp 116-127
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mmm ‘Lg, (Mogkva); GOM, AM, (Sumy): CHZRTKOV, I.Ya. (SW)?

oee=-§3YKER, K.B. (Tallin).

!‘TT‘SOHO!RQ‘& textbdo‘ﬂ by S.1.Novoselov. Reviewed by fxi .Bgfyl;in'
and others. Mat,v shkole a0.5:65-87 §=0 '57. (MLRA 10:9
(P igonometry~-Textbooks) (Novoselov, S.1.)
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MEWWW. ¥.I., red.; HATAPOV, M.I.,
e E

t.m. ”d.

: , Sbornik
blems in plane geometry; teacher's a1d] Sbe
E-m‘ﬁ?z.ﬂi’?m (planimetriia) posobie dlia uchitelei, Noskva,
Gos, uchebno-pedagog, izd-vo N-va prosv. RSFSR, 1958, (181& ph 10)
(Go;mtry.' Plane—Problems, exercisss, etc.) X s
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BARYBIN, K.5, (Moskva)

Readers! notes and letters. Mat.v shkole no.4:57-58 Jl=Ag
159, (MIRA 12:11)
(Geometry~-Study and teaching)
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Niears Sk T

From letters and remarks of readers. Mat, v shkols no-6§62-63
B-D '59, ’ (MIRA 13:3)
(Bquations, Quadratia)
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